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(57)Abstract: 

PROBLEM TO BE SOLVED: To detect the output of a high- 
frequency circuit module with high accuracy. 
SOLUTION: A directional coupler, which detects the output of the 
high-frequency module, is constituted in a structure in which a main 
line and an auxiliary line are overlapped each other via a dielectric 
substance. The auxiliary line has a width narrower than the main line 
has, and both side edges of the auxiliary line are positioned inside 
both side edges of the main line. Consequently, the output of the 
current flowing through the main line can be detected surely and with 
high accuracy, because the auxiliary line faces the main line surely 
over its full width. Therefore, when the directional coupler is 
incorporated in radio equipment for controlling the output of the 
high-frequency circuit module, the equipment can make stable 
communications. 
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fl»t-ri 7 -ttm*r*6 ©^ 9 -#£bWBB*. H 

Wb¥V ape ^IJfjHf ^ffiT 5. C ©jWHWa^B P 
A 2 5 <&&HllElC&ttS ft. fi#©ifil#& 3 ft*. 

[oo4B] mmimtymm^-cmtomifrbvmm 

5. Sfli3«££{i£<t^#* 4 9 * 3 0 © b 3 0 
bJiM-XDttStKit*) . 7>r* 3 1 rgjf Lfcgflfl 

wsstsitwi 1 c 2 etcaa+is. 
[ 0 0 4 7 ] 0 7 unmraiBP&s; »-*2o ©^110 

Ifli&Qf 4BK (iffKR) SflWEl/TliS. *#t?fct, & 
MSttStiS h9>s?**tt, StKHStiSftftUtf. 

h 7 * mwmm q 1 1 . f 5 > 

£ttR) 1 lacfflOSffi (*^"v-iW») 1 2(cfco 

[004 8] MMtf-Vapc t*ft h5>5?^* Q 1 . Q 
2 ©ir- hSM m 1 OiB^) K#Ei83SR 1 . R 2 . 
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^7X=!>r>l'-cgtL: ( £o § ft 4 tt*c 

&Y5yi?Z*Ql, Q2©KM>m® (l|2©*§i 

[0 049 ] 1 3 1 2 ffl-igti & 

KR5^Lr#MS{4^VreftC^3ft5iife 
JC. frVtf- KD 1 ^LT/t*Hftffil£f VdetOJIfc 

[0 0 5 0] HSRSg&tiil OO^MST-Sy. 
tWKnimcA4.' h-5^yx*Ql, Q2©-&^ffi 

l±7 -fir 7 &rt-L-a3fie©£ff;Jl 2 tcism&tdgiS3 ft 
rus. n i otiisss^i 0©t*jjB©^f$i32©/s£ 

apt. MUfti 2^©A£->£ij^-4 i ©r& 
5. H9E. H8©a-b«KtS5S|J», BPS2rfl1$*S 

£»i 3gfJ^£Dif®4^-r„ samssiifrsiiiiiKi 1 

20 ©tits, tttiUgius&trtMtttl 2 J: rj 

tfc. Mfl9B12(D|fWftU£BBit[l l©WiB 
*6iff®Jtctt^d-rci3a<F > g||ftcfiEL,T:i,^. eft 
Kit). ffi^fcffi*«iS©ttWi&s?rs6K&5. 
[oo5i] xmemi icztumTvm&ftt 

( l ) iaJIffll^^*-;^ OfcfeUT. Mtaa^fSi 

1 1 gmMWp 6iWHKtt»*£* c i & < ^[Ufcfeg l 
r U5 i i ft , BUR l 2 ccJttt b T±WS 1 1 ©St 
30 BfBtf £ < ft 4 C t aQp 6 v W&m 1 2 IJIillK* ©SB 

a^^Sfflai lKSflnTscfcK&g. iSffi^a^ - 
[0052] ( 2 ) sum 1 2 tti^n 1 1 (ommft 

M^^-dF t L-CSfflT- 1 4 C i tc «fc t) , ^dg^&m^ 
i^?S^^^=-Jlv©^^©-«l!i 

40 ura^tfCi^x-g-4i&KSl5 n n ngiJi(. fflifees&s 

[0053] mmmz )wn &&mofas#m, 

a A»«asS3iiaa©-aj*^-r ^ a » ^ nr- * s . hi 
i tt^E^ii i tmxmmfmv^zBTJu * 

mtm. l^mmmi C (RFUnear) 2 6j^ 
67>r± (Antenna) 3 1 4r©*»*3ST. 
fJB 2 JSIiSHB ^65? a - 4 0 K . iSM^m^if & 
H(PA) 2 5i^[&lffiS^l 3iAPGlHlliS (AP 

50 C) 2B*a*iW#?e»iSKa-3-cns. fiP^, ^fe^ 
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micomm&mm^:iy^-~}i2 okapc2 BzmH, 

[005 4] CW, ttffiRflitt?-tt. 

1 3 C«t4/-«7-ttfflfl»ttAPC 2 8 KffilfrStlSfc 

APC2 8£DtB 

2 5«3Sft£fc&. MWtff»7Stc&2. toft 

CPU2 7©fflirC*4^7-3>hd-JHl# 

tc&s. 8E-3-C. wtmsamt. A*#F-pin. id 

Sp^Pout , />"7-=i> hP-Jt^Vcont '#flKffi[ 

[0055] ±Ms&m#&m 1 3 ixmmm i £n* 
*imi8f 1 1 twm 1 2 4«*«»,tift 

RM ± ») 63fc< & 0 . 1KB 1 2 ©Wi!!'«3iM 1 1 

©mp» 6*nnteB*?£f c 1 1£ < fiiir&g-rs^ 20 
AiMtciSi 1 1 tc&sfs c tip mm-fr-oim 

Kfc&Mftl 1 ZiMftZmmtDBijjvtkBiTZ C ttfiv 
Sfc. MJM81 2 1 lOfiHStifctcfcH 
S-eaSfliliW 1 **^ 3KB 1 1 tDSBfliifc tUWIMSft 

net* 6, itoiiiisett@feKSK-t?*5 P 

[0056] (mmm 3)112 m-mmmmfe 30 

^Mcmimimo-Mzmt -fu-jzmv&z,. mi 
2\tmmmi mmm$m.mm>^8i>ZKkTzru » 

*EfC*»3. VJMKfllWIIC (RF linear) 2 6* 
6T>7"^ (Antenna) 3 1 SroSfl^fcwT. 
Jt9l3tti»JWftBtt*i?a-A5 Oft. *HttK^I« 
H (PA) 2 5, SlSFttfgggl 3. (Flit 
er) 2 9S.yr>T-^X-^ » ?0K*ffl*ii^ffiSSK 

L/fclKfifcft-art,**. C©fcfc, ttflNG&flfrtt. A 

Aas^pin. i£figmo#*-f j* ?3 otesuwaa^s 

+Pout . gfgi&^RX. Sipp^Vapc , ftKttffitt 
-fVref , ^-MfflSrfVdetDUT, $i»contoro 
1. *MBfitf»Vckt g«?Bfttt?GND£:fe3. 

[0057] iMsmmfeg 1 3 ummm 1 &Rat 

^iiiss 1 1 iiugss 1 2 arowfcfcrt-Lrfifc 

nett l v ws 1 2 a. -e-o«ffii|g*si©is 1 1 ©a 50 
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Bitlcfc p 61ft < fe 0 . I» 1 2 ©IffS«^gy£ 1 ! 

©m«> 6#HBtctt*ftr*- c i & < rtfflrjtcffia-r s# 

3ftfca-a-Cl>4. f^t, I«l 2li^©#JfSiI^ 

£3. £?c BJ£B1 21£±&B1 1 (DKHHBAfcffiK 
SftSM^iS**. 1 ®mitcttMI&f& 

[005 8] (KMfflHBO Baisa4»HeDifsdDStt 

^*aauHS»o-^aJtwTr^o'9 *ht*5. m 1 

3 tifUeTMl l £Rtttt4teNafHft®HS&itf » 
*ElT?4i?), ISIi^IC (RFUmiar) 2B*> 
Si7>xt (Antenna) 3 1 ST-CD^^T 0 

^4«isjij6!5]s§^^";u6 ok. ftffl&mmm 

H(PA) 25, *fil14grS513. APC[llg§28, 
7l)UZ- (Filter) 2 BmfT^f~}-Z.4 -sp^HK* 
a^«{cft-:Tl^. Wfe. ^ife?iyjl3 (OKU 
iSB»ts?»-*KAPCHKa B*iunL//t«gcft 

an sft^s^ -f»f3o fcsi^siii^^^pout , s 

[0059] ±ss£iojffls&& 1 3 tme i tnm 

m*v*-*BotDtw*mirzm\m&ni 3 
a© 1 1 tmm 1 2 *w«*^-or»tt u £ 5 

HRISI 2« t ^©WI=5S±MS1 log! 
SSifli 0 fc*< tt 0 . aHRB l 2 ©M «AiS«iB 1 1 

jfifctt^TUSi S-:t, ai«12^CQWM±^ 

S£fc. IJ^SSI Ztt^Hftl KQfllBMAlCffiH 
U c t & 6, ±fl(l8 1 1 OfiBigee *CSK-Cff 5 . 

[0060] (mmms ) in i Ai&mwommim 
tt'o s i? latr* 5 . ia 1 4 i-i^m^ 1 1 iii#k*ie^ 

Sifi^©-SP£^T7'n ? ifHTftO . iSJS^ft^S 
I C (RF linear) 2 6#>6T>r± (Antenna) 3 1 
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to o b i ] fa7w> Kafl^ssi*. ^<ommm 

3 0, 3 0' ttfa-fltWa 5fd£S3ft5££fe 
l»4. *fc, ro0j#ff^_d, _B.(CUl»Ttt-0©AP 

[ o o 6 2 ] c©j: 5 QtmifHtK&kiT't Maes 
k*^ a -Mt . mmm 1 tisi«M4 

is^ifiSiat^y^-jKcfews-ooaig^d., e©sp 

■S»13#lE*a**irta4. 
[ 0 0 B 3 ] BPS, — -3©gfiaS.d, efcfctf 

no^tt^&si 3, 13' a, f^s^f^i 

CPA) 2 5, 2 5' CDfflA**a-fft. *LvT. 20 

iQri^eia. 1 3' vimmi i, i r iiw 

12. 12' taJWft«Hy-CWc0^5«afcift-3T 
H4. ifc. BH9B12. 12' tt, *(DaRtS#&a 
SSI 1, 1 1' ©gH8H,l:U4>ife<&0. 
12' CDfffltt#£8l8l 1, 1 1' ©MfP»6Wi 
Ktt*KfC tft< ftUKtttfillllCft-DTHi. 

[oob4] se-ot. sab i2, 12' it^vm&m 

&8&smK.&£S& 11, 11' KSffir 5 C £ *> 6 . 
le&^lMRKtc^lUSl l, ll' ^ifLnssfjlott) 

***Hti-r5Ct*T!»4. MIIHflZ. 12' 30 

B&I9&11. ll' ©#JSIIrtteffl»3#4MftjW* 
4#. 1,11' ©MKLi.jfti^fjruci 

msi i. i r ©Mi«g*tcaKr-t 

4„ C©4:5a*raffi&&gl3. 13' S^SL/rlF 

[0 06 5]. ciaeiaiB ) @ i snag i b t±*sis 

©fOsCDHia^Ji (Aim 6) r&SSfaSiia^-K: 

l B ttH l 5 ©c - c Att?B5 HfBBBI. H 1 7 (dJUafi 40 
*7'5-©^H^*->S. HI BttSfegr*:*?-© 

[0 0 6 6] IillO*^5-8 Ott. 116tcS^J: 

9tc. mnmm i ©stwt wc±i£g8 2 tiy^ 

m 8 3 #KSftl 8 4 ftfrLT-ftSTOftSafca ± 

l©Jgffi(±gifH (GND) 8 5#SW6ti"Cl,>ft. 
[ 0 0 6 7 ] M 1 5 tc^-r =t 5 (C. S^ftS® 8 1 ©W 

{■£ , 3f%#£& 8 1 ©-WKtttf 6*lfcT 1 . GN D , 50 
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T3i. MtttKS l®W(CKfcf&tifcT2. GN 

[0 068] ±&Bg 8 2 8 3 <0M.1t 3Pfr 

m 1 5 7b^.m 1 7 (CiRT J: 5 K. Sit&S&8 1 ©tfiifr 

Sitcis 5 Hi^r-a 5 . r , MS 8 2 rcfuhik 8 
3©iiTKSBSi*sfi8 1 <D-mtmiczh*tiK& 

5. SmgBi&S±SK8 2©SS7-ttT 1 £T3 tft 
5. gfc, fel±lffi®?§ife41iM8 3©i^liT2i 
T44&4. GNDtttt»*{cBW6nri»5. £S0B8 

2 aa s 3 «it©# jit? tin. 

[0 069] Sa- 3 ri3g&ii5MS8 2SP^SEJfSJ 

8 3 m<omammsK9tb o . b 2 buj 

AKB 3 J: ») 6£< tc^THS. HKK8 3 tt. ^©il 
B§tfI#£*§iS§8 2©®^ilJ; 0 ftD . I»8 3 

ft<rt«tt:{iaM-SJ:9lcjR*3tirU4 1 fflAtt. (ft 

ffi©3BeE^F, i^fig 8 2 © ifii&tt iUii 8 3 © 

[0 070] iglgSS 2©WSttg!j®SS8 3«| 

(CSiRT- * 4 . S^iS^BS©®^©^, > t: - 
Xi^^:t>n5. ^>b-^>x^©fc&©-Y>b- 

[oo7i] tcjUBiSMreii*^- C^iwtt^ 

■6, SEfcGNDfc^f 5K3tt£ffi©Igffifc±iSNB£ 

0felK<&-3Tt»«. c©«3i(c«fcn«. SI8S©^SS 

[0 07 2] (HSfiJ&SS7) 01 7(i3)£a99 
©fl&©^SS3gSI (*WJ 7 ) oHHttHBtsia-ji, 
{c^fc5Ht?45. 1 1 9 JbMS2 1 «afcM#7*5- 

©flKS^^-TH. a 2 2 ^ y >; > 5^)^^-ri#i4 

0, B2 47@HZBtlSA]a, H2 7ttft^5-©« 

[0 07 3] *^|l?i5fil7©iiJaija5]SS^i/^"JUt±. 
HemtlUtltT, WaS#^7-©*BB©» 

4„ HP^, ^<46!0§tKl7fieiti£$trttfitfflQ)tt 

•f-4^ffi^S<!:^fl-r4^jiieilIlfS ; &y^"JUT-« 

o. ±E^ffie^s©^iSK*«fiJtr5ij6is©» 
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aBanAttiMtttca& a & ©t« a. ±#js© > 

fcT-SO;*tt. »ffl-f>f"j?>^J;D 

[0074] sfs^feJBJSOlSHifiiaK*^ * -*G*HB 
@KWH2 4iCw , rJ:5{ctt-5T-lia. 12 4til7© 
eaHBKWrS.t:. 1 OtMStt^lWe 1 2© 

<BK*i«ttl.feS< (SO LT*S£*Wfc*. *fc, 
■Saftinc. 1 £*£BtHtBBQ2 itDHKfcM 

*fc. MISl ZilJgS&l 2 ©Hi**. »S, ^"'7- 
V detOUTi ontCHllRBOSijk^WQ'r £H 

T'&a. 

[00 7 53 HienSHZlUSKttl ltttMBl 
2 iOHffifcifitlS-Cfca. 1 1 9&CP1I 2 0 tc^f J: 

5 k. 2 ifcEPM ofcaaoiifsffcffi i zmm b r 
7-*«tejrr«aiBi iscimi 2«^nt 

fCKBI* 3 nr±T®WtlIi£WRWfcattU 30 

ri» a 0 zmmomtum i NMTiioKsfttK i 

OTSteliWiS^H2fcJ:- 3 r : y5>K (GND) # 

[0 0 7 8'3Hieso E H2HC3a«-J:9fc l i«D81 
l£Att»12tt*IElcX&t)«-3Tb)£. ±*Bl 1 

»9j»s 1 2-jto mmnm< ce< ) ftotus t 

i t (C. SffiUffi 1 1 ©MlMJMII&g 1 2 ©MP.»£ 0 

5+asft-3-CfeSftL/&l.»«l:5KiEc-3Tt*5. 112 0&C 
fcu Tarf las* 5 y > 5 . B 2 l It, ±fit 40 
SSI libHttKl 2(OSKPIffidfl]BRd:«[fiJ:9(cirK 

i %<mLt:mm 1 1 rctmub 1 2 «&t,>ft:& 

Sirs a „ 

[007 73125 fcwT J: 5 te. BdHOS 1 2 (cites 

Sti. ±*&SS1 lfca&SBSIili&9 0tiT>On*l. 
'J»^5-f>9 2b-9 2daci*«Ca-Cc-C9!S|* 
StrC^a. 

[007 83 ^M^M7 KfcU-Ctt. £M(tt 1 1 ©ft 
KMI«l9tllS 1 2 ©ijfjS&if J: 0 &fcs< ($ <) r 5 C <h so 
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fc. *»^'J>i' , ftL«I<Tftact3D>6. £KRgl 

[0 0 7 9] 122iift;>7 - y>i>-fiL£ft?:7'y>ir 
* CdB) £©ffiia^1-#14jaT^S 0 A^*-> 

it, ei 1 9 nmm 2 1 {cs^f^ai®si7 sc ±5 &©-c 

8M#lHttK 1 2 ©MB* 13 £>|Al«©«fcsMft 

©^jPfca^y >2^fc£iSl». Wittf. i3y7V>f'm 
1 5 dB©i§£\ BA'$->tB*7^'J> 
^SL#3. BmmBfltt?*5*i. AAjr-vctJfc » 
7" if > ^SL* 2 . 5 mmggi . ft 1 mm* ? 7" y > 

[0 0 8 0 ] HaZffH*ttHtt5/*SU-!^i>lC«fc-3 
T?&fc#tti?*5ai, C©J:5fcB'-C$r->tcifctfcl,T 
A ^ £ - > i&Wi S © ttetTOfflSfc J: S & © i Hffift 
*5. *^5-0«PffiHHH*ft/MaHAXOB. 12 B 

> K ^onKcnfe^nc m^&b. ntus^ ^> 

ttfcniSftl**^©!^*^**, (O^X 
SL) T'l imAX-»0©^-CM<Citcj;- 3 -cmia 

4$tfeB#1i 6 ti 5 . ft » y > &mt&&r 5 © lituiB 

[0 08 2] S^^SCm s fcftir 4 1 , gS^flrtt 
H 2 7 K^-T «fc 5 12 7 ( a ) 1 2 J: 

5 1 l OMEWMb>3RteMJHtt7 tciSA/t 

^-^©iS^T'SD. S2 7 (fa) ttMSl2i»3& 
aiSIl 1©M5*SJA^»& (12 3©Ji^: B;f£ 
->) 

[0083]127 (a) (C^rMtffitt7 ©»^ 

^JS 1 2 ©»©EK c 6 . ±SSS 1 1 * &INfc 

2 7 (b) KnW-B/"C*->-Ctt, ii« 1 2 ©MI 
AJiSSK 1 1 O^SSIliO ^!^< , 1 1 ©WMtt 

IB 1 2 4»6i1-h-CfHlHci-ca0 [±iL"C5iat5?c 

tom&Ltcmfrfrmhvzmmtemmmi 2 

iciiiir. *O"R&t0^>F (GND) 

icib-^rft 3 y > i^K^-r s m^©tu^^tft] 
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[0 084] bifib, £©# v ■? y y wztomittfr 
ora<os^@is* : &<*»sfcttiffliiisffc-e#5. 

C 0 0 8 5 ] tj:*, BJSStffioi to «J ©iSS&fc J: mm- 
tt**DSE{bL&Hfc*. ffi£^>##£>XM$<:j:a 

KRmttilttS©SKte»aff4l>. mfeSS £>fc 9 ©# 
7' y > f **siftrr s c t-c, i&Kfe* 9 5" y > 

gSfc*(D*r f 7"'J >^£L*@< tS£ i^rtSfc 

[0 08 6] **»»«7(C*«,»T:fc. low 
MftttiMlB I 2 ©WW**»6*f«lctt*ffif c i& < 
ftWcftgbrua £ I'M 1 2 o8BM£U 
h«k3e|m 1 1 {cSfiffr* a c £ tcft tj . iaffigft 

9 -fcffljpffA 5 J: 9 fcfc S. 
[0 08 7] £ OSQUNfrCttst; 77 - {^[Sjffi^- 20 

©i#£, ±HB<DflUfl(M i HWBK0MBNI BffiEfcSfc 

•^t^s. win*. ±»Botmn»i»ieMiBiiiJ: 

^^a-D-Ct^. C©*5iKJ:titf. £S&B&©i§gS 

fia a* fcasn LTBifSo -f > tr - £f#a i 5 tc . 
-rac£#r#a. 

[008 8] eLfc*SM8#fc J: ^ Tft 3ftfc#S58*geffls 30 

a, 

[0 08 9] 
( 1 ) 

( 2 ) ffl*tiwi*ict«ii-cs a^ss^e*** s 

(3) ffl**i«t*»:*-i«-^-cSfiUfca»*ff9 

t i § § mmmmwM a c <t as-ca- a „ 

[0M©ja|i«J] 
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0T-£>a n 

[02] Hl<DA-AiBlfcJ&5BfrlBH-C**. 
[03] 01©B~BflStt:?&5K[ffl0T'£>a a 
[04] $fg£&gftg 1 0j*AttB&e£?« -Jto-S* 

[1 B ] 1 ©KJSJftH»*i?a--Ata*ii 

[117 ] ±isiSSifi@ss*3?a-jKo^fflBiiffiia-c* 

5= 

[08 1 ^m^m^m^v^-Mcm^w^su 
(wmftmm a^mifovms^D^^tr^ ham 

[HQ] JAHH9Bf%27~-JMCfe(*a:^ttf&d 

r&a, 

[0ii] *55bjo^o^5e?fjm ouieiatz) -e*5 
[012] ^B§(Dfiko^i©M mm&mz ) r&a 

[013] 4^0flta39»k»W (l»jsM4) T'£5 

[014] *^nioffio^wj mmms > r-*a 

[015] #mi<Dfc(BmmB mmrne) v&z 
o^M0-c & a o 

[016] 01 5 0C-CaMCj&5RlBH"C*4. 
[017] *Sd89^filB<OS*aS*^5-(Ortl^jr- 
>0T'®a o 

[018] 3Hds^6oa^*^-©iair*5«- 
^M0r«a o 

[019] 49BHOtt(D9iat9iW (»ffil7 ) T-&a 

5£^^a^oKM0T*a„ 
[020] ^mmm i om^s* 7 , 5-oewc?B 5 
a5s-oKW0T-sa„ 

[02 1 ] *^t^J 7C Q|ttiM*77-O^JStIlJ 
[02 2] ^iH^^70fitoM*^7- (A^*- 

y) ifto»toM*7'5- (B^-*-» totivzf^y 

[02 3] |HB#DSfeffl*:?7- (B/<*-» ^ 
Tl|SH0T:'$,a B 
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M2 71 IKBSfca*^- (A^£-» i. {ill© 



B-g£M, 7-7^+, B-9-v* 
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* iwemsk. i o -bbsk. 1 1 i2- 
W, i s-^naitHftfiSC*^-) . 2 0, 3 

0, 4 0, 5 0, 2 5- 

!*BIiSS*i9*@g CPA) , SB-HUHKAWII C 
(RFTinear) 2 7-CPU. 2 8-APC0B&. 2 
0-7^ A jr-, 3 0~j8fl»lSrtff*-f ?f t 30 a 
-a^, 3 01-b«?-. 31-7>rt, 32-7 
3 3-fi«ST>^ (LNA) , 3 
8 0-A75" C#fa&S§£3£) , Bl-B 
0 8 2-iiBS, B3-1M B4-M# 

S. 8 5 —SgfeJS CGND) . 9 0, 9 1- 
9 2 a~-9 2 d-vjirnz, V V j77-f >„ 
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